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Abstract
The purpose of this study was to describe the relationship between age and smoking status of
household members to maternal smoking status during pregnancy and describe the relationship
of maternal smoking during pregnancy to low birth weight outcomes in Ohio women enrolled in
WIC. This project used data from the 2012 Pregnancy Nutrition Surveillance Survey (PNSS)
and only the records from the initial visit women made to Ohio WIC clinics in 2012 (n=64,573).
One in five women smoked during pregnancy. Younger mothers where most likely to report
smoking (20.3%) than women 35 or more years old (17.9%). Of women 24 years old or younger
34% reported living in the same household as a smoker. 71% of those who smoke live with
someone who smokes. Women who reported smoking throughout pregnancy are 70% more
likely to have low birth weight babies than women who have never smoked or stopped smoking
once pregnant. Women who reported smoking throughout their entire pregnancy had a higher
percentage of low birth weight babies as compared to women who had never smoked or who had
stopped smoking once pregnant. This study builds upon previous research and further highlights
maternal smoking as a major public health concern. Programs such as WIC are key components
in the effort to decrease smoking rates among pregnant women. Using the WIC program as a
reliable resource for smoking cessation has the potential to decrease smoking among pregnant
women that participate in the program and improve the health of mothers and babies.
Keywords: WIC, maternal smoking, low-birth weight, household smoking
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Smoking Among Mothers Who Participate in the Ohio WIC Program
Tobacco consumption is the main cause of preventable death globally. Smoking kills
about one third to one half of its users. Smoking can also shorten a life span by about 15 years.
These alarming statistics are the reason that smoking and tobacco consumption is one of the
main focuses of public health and health care authorities. Although the overall smoking rate in
the United States has decreased in recent years, studies show that the smoking rate among
women has increased. As a result of this increase, there is a higher percentage of women
smokers who are in their reproductive years, which could result in an increased rate of women
who smoke while pregnant.
Smoking can have a severe negative impact on both maternal and fetal health. Smoking
among pregnant women is an important public health issue. Healthy People 2020 make it a
priority to reduce the number of women who smoke while pregnant. Healthy People 2020
reports that in 2005, 11.3% of pregnant women, aged 18-49 who had reported smoking during a
pervious pregnancy, quit smoking during their first trimester and abstained throughout their
current pregnancy. The Healthy People objective aims to increase the percent of previous
smokers who quit in the first trimester of pregnancy to 30% by 2020. The result will be fewer
women who smoking during their pregnancies.
Statement of Purpose
The purpose of this study was to describe the relationship between age and smoking
status of household members to maternal smoking status during pregnancy and describe the
relationship of maternal smoking during pregnancy to low birth weight outcomes in Ohio women
enrolled in WIC.
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Literature Review
Effects of Maternal Smoking
Maternal smoking during pregnancy is one of the most significant causes of preventable
complications during pregnancy (Higgins et al., 2010; Loukopoulou et al., 2011; Tong et al.,
2011). Tobacco exposure can have serious adverse health effects for both the mother and the
baby. The negative impact smoking can have on pregnancy include premature birth, prenatal
death and low birth weight (Kim, England, Kendrick, Dietz, & Callaghan, 2009; Ortendahl &
Nasman, 2008). Loukopoulou et al. (2011) indicates that prenatal mortality rates are identified
throughout the smoking and pregnancy literature as being 150% greater for mothers who smoker.
The impact smoking has on the health of a fetus can cause detrimental effects, that have
the ability to persist throughout a child’s life. Development and growth of the fetus, particularly
the brain and lungs, can be greatly impacted by the exposure to tobacco. Infants that are born to
smokers are predisposed to respiratory complications, including asthma, and Sudden Infant
Death Syndrome (SIDS) (Loukopoulou et al., 2011).
Reducing the proportion of pregnant women who smoke will benefit the lives of mothers
and babies. It would also be very economically beneficial by greatly reducing health care costs
(Loukopoulou et al., 2011). With the improvement of the health of mother and baby, there
would be a reduction of intensive health care treatment postpartum. Loukopoulou et al. (2011)
shows that women who quit smoking within the first three to four months, give birth to infants
with similar weights to women who had never smoked. The increased birth weights have a
positive effect on infant health and complications a child may experience within their first few
years of life. Although some women smokers spontaneously quit smoking when they learn that
they are pregnant, a high proportion does not.
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Effects of Secondhand Smoke
In addition to smoking while pregnant, exposure to secondhand smoke is also a health
concern for infants and young children. It is important for mothers who successfully quit
smoking during pregnancy, to maintain smoke-free behavior well beyond delivery. Health risks
from exposure to secondhand smoke include an increased risk for acute respiratory infections,
asthma attacks and chronic ear infections. Health effects caused by secondhand smoke can have
ramifications throughout children’s entire lives (Gibbs, Tong, Farr, Dietz, & Babb, 2012).
Approximately 32 million children and adolescents living in the United States were exposed to
second hand smoke in 2007 and 2008 (Gibbs et al., 2012). Von Kohorn, Nguyen, SchulmanGreen, & Colson (2012) report that 75% of women who quit smoking during pregnancy, resume
within one year of the delivery of their baby, with almost half beginning to smoke again with the
first six months. Efforts to decrease the number of women who resume smoking post-partum
will help reduce the number of children exposed to second hand smoke (Von Kohorn et al.,
2012).
In several states laws have eliminated smoking in public and workplaces. However,
those laws do not extend to homes. Infants and children are exposed to second hand smoke
primarily in the home. In 2008, among children and adolescents living with someone who
smoked inside the home, almost all (98%) had detectable cotinine levels in their blood,
indicating exposure to secondhand smoke (Gibbs et al., 2012). Smoke-free home rules are
restrictions on smoking within one’s home set in place by the mother or family. The restrictions
can be described as complete smoke-free home rules, in which smoking is not allowed in any
part of the home. Partial smoke-free home rules, permit smoking only in designated areas of the
home; and no home rules, in which smoking is acceptable in all areas of the home. Gibbs, Tong,
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Farr, Dietz, and Babb (2012) examined the prevalence of complete smoke-free home rules
among women with infants in the United States. The study found that among the participants
94% had complete smoke-free–home rules, 5% had partial rules and less than one percent had no
rules in regards to smoking in the home. Although the prevalence of partial or no rule homes
was, it is estimated that 75,000 women living with infants within the study states do not have a
complete smoke-free home rules, increasing the likelihood of their infant being exposed to
secondhand smoke (Gibbs et al., 2012). This exposure can be caused by either the mother or
another person living in the home. The results of this study further emphasis the importance of
counseling women on the health risks that secondhand smoke can have on their children as well
as presents an opportunity to promote the adoption of smoke-free home rules.
Smoking Behaviors in New Moms
Von Kohorn et al. (2012) performed a study to analyze women’s intentions to smoke at
the time of delivery and the perceptions that influence those intentions. The researchers found
that three main themes arose from the interviews they had with the mothers. First, the
participants did not intend to resume smoking but many of them doubted their ability to refrain
from smoking. Second, some participants believed that they could protect their child from
secondhand smoke and its effects. And third, some participants believed that they had control
over their smoking and did not need assistance maintaining a smoke-free life after pregnancy.
Although the participants in the study had no intention to resume smoking after delivery, their
perceptions about secondhand smoke created barriers to staying smoke free. The authors
indicate that participants overestimated about their ability to control their smoking. The result
was some of the mothers had difficulty remaining smoke- free. This emphasizes the need to
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continue smoking cessation education after delivery in addition to that provided during
pregnancy to ensure a healthy living environment for children.
Income, Education, Age and Race/Ethnicity
Smoking during and after pregnancy is higher in select populations of women and are
impacted by a variety of factors. Socio-demographic factors; including, socio-economic status,
education level, age, and race/ethnicity are the most important factors that impact smoking status
(Buja et al., 2011; Woodby, Windsor, Snyder, Kohler, & Diclemente, 1999). Adverse birth
outcomes and maternal smoking status are associated with low socio - economic status (van den
Berg, van Eijsden, Vrijkotte, & Gemke, 2012). Women who are living with lower incomes have
higher levels of tobacco exposure and there is an increased prevalence of smoking while
pregnant (van den Berg et al., 2012; Woodby et al., 1999). Women with lower incomes are less
likely to quit smoking during pregnancy, even when introduced to smoking cessation
interventions.
Low income women tend to have lower levels of education. Yunzal-Butler, Joyce and
Racine (2009) reports that 24 percent of high school dropouts smoked during pregnancy,
whereas women with 12 or more years of schooling had significantly lower smoking rates whole
pregnant. One explanation is that women who are less educated may have a less of an
understanding about the adverse health effect smoking has on their unborn children and infants.
As a result, these women have less of a motivation or intention to change their smoking
behavior. This lack of understanding and motivation may result maternal smoking throughout
the entire pregnancy and post-partum (Woodby et al., 1999).
Age also has a significant relationship with smoking during pregnancy. In general,
younger women tend to be more likely to smoke than older women. Studies show that younger
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women, 15 to 19 years of age, tend to smoke more often during pregnancy compared to their
older counterparts (Lawrence, Aveyard, & Croghan, 2003; Ortendahl & Nasman, 2008).
Albrecht et al. (2000) reports that national data indicates that 17 percent of pregnant females,
aged 15 to 19, are smokers. It is argued that smoking is more prevalent among younger pregnant
women because they do not have a complete knowledge of the detrimental effects their smoking
behavior or have an unrealistic perception of their susceptibility to the harmful effects (Lawrence
et al., 2003; Ortendahl & Nasman, 2008). Studies show that increased knowledge about the
harmful effects of smoking while pregnant is related to efforts to quit made by pregnant
adolescents (Albrecht et. al., 1998; Lawrence et al., 2003; Ortendahl & Nasman, 2008).
Race and ethnicity have a relationship with both birth outcomes and smoking behaviors
of pregnant women. In regards to birth outcomes, infant mortality rates differ among race and
ethnic groups; the infant mortality rate for non-Hispanic blacks (13.4 deaths per 1000 live births)
is much higher than that of non-Hispanic whites (5.6) and Hispanics (5.4) (Denny, 2012). The
main contributing factors of high infant mortality rates are low birth weight and pre-mature
births (Denny, 2012). Poor birth outcomes can be impacted by maternal smoking behaviors.
Like birth outcomes, smoking rates among pregnant women differ among race and ethnic
groups. Yunzal-Butler et al. (2009) report that among low income pregnant women, nonHispanic whites have the highest rates of smoking (13.8%) while non-Hispanic blacks have the
lowest (8.4%) rates of smoking during pregnancy. Although women in minority groups have
lower rates of smoking, it is importance for both prenatal care and smoking cessation to be
emphasized during pregnancy. Women in minority groups are more likely to initiate late
prenatal care. This reduces the amount of time available to address health risk behaviors,
including smoking with these women (Denny, 2012).
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Other Factors that Influence Smoking
The smoking status of a woman’s partner also negatively impacts a woman’s smoking
behavior during pregnancy. Buja et al. (2011) investigated the relationship between a women’s
smoking behavior and her partner’s smoking behavior. A partner’s smoking status and behaviors
have a significant impact on a pregnant woman’s smoking behavior, leading to a higher
incidence of persistent smoking while pregnant. In contrast, the same impact has not been as
prominent when examining friends’ or other relatives’ smoking status (Buja et al., 2011).
Researchers call for more effort to be applied to studying these different relationships so that a
better understanding of the impacts they have on smoking behavior of pregnant women can be
gained and integrated into potentially more successful cessation interventions.
Mental health and mood during pregnancy also influence smoking status during
pregnancy. Smoking during pregnancy is associated with higher levels of depression and stress
and lower levels of quit rates in early pregnancy; this is particularly true for low income women
(Gilman, Breslau, Subramanian, Hitsman, & Koenen, 2008; Eiden et al., 2011). Pregnancy
results in increased stress and depression for many women. Women employ different techniques
to help cope with the added stress that pregnancy can produce. Some women choose smoking as
their primary coping tool to handle stress or depression. This creates a continuous cycle of
increase smoking levels leading to increased stress and depression (Gilman et al., 2008).
Interventions that have attempted to integrate tools to quit smoking and alternatives to managing
stress showed that some women stopped smoking during their pregnancy; however, the effects of
the intervention did not last beyond six months (Gilman et al., 2008). These findings indicate
that the integration of stress management and smoking cessation interventions have the potential
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to be effective in assisting pregnant women in stopping smoking. Using these strategies could
help improve the health of both mother and baby.
Other negative moods that have a potential significant impact on smoking behaviors in
pregnant women also warrant examination (Eiden et al., 2011). Hostility is described by
negative attitudes and beliefs toward other people, with frequent bouts of intense anger and
aggression (Eiden et al., 2011). Hostility, anger and aggression are examples of moods
associated with smoking. Much like stress and depression, the negative emotional state caused
by hostility may play a crucial role in continued smoking during pregnancy (Eiden et al., 2011).
Many researchers believe that previous smoking cessation interventions have been unsuccessful
because they did not account for negative emotions and mental states (Eiden et al., 2011).
The previous smoking status and smoking behavior of the mother are other important
factors to address when discussing smoking behaviors of among pregnant women. Women who
have smoked consistently over a longer period of time prior to getting pregnant have a higher
dependency on nicotine (Woodby et al., 1999). Increased nicotine dependence can become a
serious barrier to achieving cessation because of the negative effects withdraw from nicotine can
produce. Withdraw symptoms that result from nicotine dependence include both physical and
mental health effects. Symptoms can lead to additional stress, depression and anger that all carry
their own complications, as discussed earlier. In addition to previous smoking status, the time of
smoking initiation is also an important factor when studying the smoking behaviors of pregnant
women. Early onset of smoking has been shown to be associated with persistent smoking
throughout pregnancy and less successful cessation attempts (Woodby et al., 1999).
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Smoking Cessation
Research shows that it is not easy to stop smoking. Pregnant women face a set of unique
challenges in stopping. Changing the smoking behaviors of pregnant women is something that
can only be accomplished with well-designed interventions (Lawrence et al., 2003; Ortendahl &
Nasman, 2008). An unrealistic perception of personal susceptibility to health hazards of
smoking, that some pregnant women possess, may be an important reason why many
interventions have been ineffective (Lawrence et al., 2003; Ortendahl & Nasman, 2008). The
fact that younger women have a higher prevalence of smoking during pregnancy contributes to
the need for age appropriate interventions that address unique challenges for this age group
(Lawrence et al., 2003; Ortendahl & Nasman, 2008; Tong et al., 2011).
Many interventions developed for pregnant women are based on the Transthoretical
Model (Handel et al., 2009; Stotts, DiClemente, Dolan-Mullen, 2002; Velasquez et al., 2000).
The stages of change, a construct of the Transthoretical Model, are based on the idea that
behavior change is an ongoing process (Handel et al., 2009). The model shows how behavior
change develops through five stages pre-contemplation, contemplation, preparation, action and
maintenance. The movement of an individual from one stage to another is rooted in their
motivation and intention to change the behavior. For example, a pregnant woman who smokes
and has no intention or motivation to quit would be in the pre-contemplation stage. Due to added
responsibility of their unborn child, research shows that pregnant women develop increased
motivation and a stronger intention to quit (Handel et al., 2009). Pregnant smokers are more
likely to be in the contemplation or preparation stage compared to their non-pregnant
counterparts (Handel et al., 2009). This advanced level of motivation may be due to the fact that

SMOKING AMONG WIC PARTICIPANTS

14

when they become pregnant, there is concern for their child’s health and a lack of social
acceptability to smoke while pregnant (Handel et al., 2009).
Motivational interviewing (MI) is often used as a tool to assist individuals in advancing
through the stages of change (Stotts, DeLaune, Schmitz, & Grabowski, 2004). The personalized,
process-oriented approach that is involved in motivational interviewing (MI) is an important and
effective intervention strategy that may be especially suited for pregnant smokers (Stotts et al.,
2002; Stotts et al., 2004). The motivational interviewing approach is based on the assumption
that the responsibility and capability for change lies within the patient (Velasquez et al., 2000).
MI is designed to increase problem recognition, accomplished by helping individuals work
through their ambivalence about change (Stotts et al., 2002; Velasquez et al., 2000). This is
primarily done through five basic strategies administered by a clinician or counselor: 1) asking
open ended questions; 2) active listening; 3) developing discrepancy; 4) providing personalized
feedback; and 5) eliciting self-motivation (Stotts et al., 2002; Velasquez et al., 2000). MI is
recommended for targeting individuals in earlier stages of change, which would be beneficial for
resistant pregnant (Stotts et al., 2002). Although definitive evidence on the success of
motivational interviewing as an effective intervention for pregnant women has yet to be
recognized, research shows indications of MI’s potential to become an effective intervention.
Contingency management is a behaviors strategy that employs concepts of positive
reinforcements. Patients’ behaviors are rewarded as the result of adhering to certain program
rules or treatment plan (Higgins et al., 2010). One of the most popular types of contingency
management interventions are voucher based; patients earn vouchers that exchangeable for retail
items contingent upon their behavior change or achieving other therapeutic goals (Higgins et al.,
2010). In addition to motivational interviewing the use of contingency management (CM) has
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been used for smoking cessation and has proved to be initially effective (Higgins et al., 2010).
When used for smoking cessation, voucher based CM interventions, provides pregnant women
an opportunity to be monetarily rewarded for their non-smoking behavior. This creates
additional incentive for pregnant women to change their smoking behaviors that can untimely
improve the health of themselves and their baby (Higgins et al., 2010).
Two primary issues arise when using motivational interviewing and contingency
management as a smoking cessation intervention for pregnant women: intensification and
implementation. Research shows that most pregnancy smoking interventions are designed to be
low-intensity, such as self-help initiatives (Moore et al., 2002). However, low-intensity
interventions are not effective within the pregnant population. Increasing the intensity of the
intervention by more frequent and focused face to face counseling, using cognitive behavioral or
community reinforcements may increase the effectiveness and improve pregnancy smoking
outcomes (Stotts et al., 2002; Stotts et al. 2004).
Issues of implementation when using MI and CM as cessation intervention for pregnant
smokers arise due to a lack of time, staff and resources; many prenatal clinics struggle to
effectively implement the interventions these issues (Kim et al., 2009). Studies that examined
this idea, tried to incorporate motivational interviewing into the routine prenatal care given
(Velasquez et al., 2000). Often times, prenatal care facilities, such as family planning clinics or
WIC offices, are very busy and the staff has limited time to facilitate smoking cessation
interventions. As a result, it is common for the essential care to be delivered and anything extra,
including interventions to smoking, are not administered (Velasquez et al., 2000). Extra time
and resources or a more effective way to incorporate the intervention into the current prenatal
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care system would offer additional support for motivation interviewing as a successful
intervention for pregnant women.
Prenatal care is an important setting for addressing both, the characteristics that effect
smoking behaviors and promoting smoking cessation among pregnant women through
intervention. Quality prenatal care can address risky health behaviors and help improve birth
outcomes. However, one aspect of prenatal care that hinders smoking cessation interventions is
the discrepancy with self-reported smoking behaviors. It is common practice for prenatal care
providers to ask if a patient currently smokes (Lawrence et al., 2003). Due to the nature of the
health care setting, women are more likely to be dishonest in their answer and report being a
non-smoker or less intense smoker than they actually are (Lawrence et al., 2003). This may be
because they do not want to be judged or criticized by the care provider or do not wish to change
their behaviors (Lawrence et al., 2003). To ensure the best possible birth outcome, it important
for prenatal care providers to obtain the most accurate information as possible in regards to
smoking behavior and play an active role in smoking cessation.
The Special Supplement Nutrition Program for Women, Infants and Children (WIC)
The Special Supplement Nutrition Program for Women, Infants and Children (WIC)
provides supplemental foods, health care referrals, and nutrition education for low-income
pregnant, breastfeeding, and non-breastfeeding postpartum women, and to infants and children
up to age five who are found to be at nutritional risk. The main services provided to WIC
participants are supplemental nutritious food, nutrition education and counseling and screenings
and referrals to other health and social services organizations. WIC is one of the largest
federally funded programs that target this population of pregnant and mothering women
specifically. Forty percent of all births in the United States are to women enrolled in WIC.
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Yunzal-Butler et al. (2009) reports that WIC participants have a higher prevalence of smoking
than the national average, therefore, the WIC program provides a unique platform to address
smoking behaviors and improve birth outcomes.
Research Questions
•

Women under 25 years old are more likely to smoke during the last three months of
pregnancy than women 25 or older.

•

Women under 25 years old are more likely to live in a household with a current smoker
than women 25 or older.

•

Women who live in a household with a smoker are more likely to smoke during
pregnancy than those who do not.

•

Women who have smoked but stop smoking once pregnant are likely to have similar birth
outcomes to women who have never smoked.

•

Women who smoke during pregnancy are more likely to have low birth weight babies
than women who never smoked or have stopped smoking once pregnant.
Methods

Pregnancy Nutrition Surveillance Survey (PNSS)
PNSS is a program based public health surveillance system that monitors risk factors
associated with poor birth outcomes and infant death among low-income women. The women
included in PNSS are participants in federally funded public health programs, with the majority
enrolled in the Special Supplement Nutrition Program for Women, Infants and Children (WIC).
Participants in the PNSS voluntarily sign consent forms indicating willingness to provide
information about their activities in the program. The PNSS is representative only of the low
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income population of women served by the public health programs that submit surveillance data
(Centers for Disease Control and Prevention [CDC], 2009).
The PNSS includes records from participant encounters with the WIC and the Title V
Maternal and Child Health Programs. The data is collected during prenatal and postpartum
clinic visits in public health programs. The data is collected and aggregated at the program or
state level and submitted to the Centers for Disease Control and Prevention (CDC) on a quarterly
basis. The contributors’ data must meet a specific data quality and completeness to be included
in the national PNSS report. The CDC evaluates the completeness and quality of the data
submitted by the contributors and ensures that the data are de-identified. The CDC produces a
program report annually (CDC, 2009). Along with the annual report about PNSS participation
the CDC creates a public use file designed to allow additional studies about Title V programs.
No personal health identifiers are included in the public use data file. The dataset includes
maternal and child demographic information, maternal health status, behavioral information,
smoking/drinking status, as well as infant health indicators.
Measurement and Analysis
The data that was used in the project is secondary data taken from the 2012 Pregnancy
Nutrition Surveillance Survey (PNSS). The original data included 126,526 of recorded visits
that span from the end of 2011 to the beginning of 2013. This project used only the records from
the initial visit women made to Ohio WIC clinics in calendar year 2012. To ensure there was no
duplication, the data was then sorted based on the unique participant ID for each mother. This
made sure that only the mothers’ initial visits were included, regardless of multiple visits that
may have occurred during the time period of the survey. This resulted in identifying a
population of 64,573 unduplicated women who received WIC services in Ohio in 2012.
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This study received approval from Wright State University Institutional Review board as
an exempt study (SC #5317). SPSS software, version 21 was used to analyze the data.
All initial visits to Ohio WIC clinics for singleton births were included in this study. The
influence of smoking on birth weight is an important factor being considered. Multiple births
delivered by a mother are often smaller than singleton births and may bias the results of the
study. PNSS reports the birth weight measurement in ounces and was converted in to grams for
this study by investigator. Low birth weight is described as a weight below 2,500 grams at time
of birth. The variable was identified as either normal birth weight (2,500 grams or more) or low
birth weight (less than 2,500grams). Preterm birth is described as a birth that occurs prior to the
37th week of gestation.
The Variables of Interest
The variables of interest for this study include low birth weight, preterm birth, age of
mother at birth, smoking status of mother three months before pregnancy, smoking status of
mother during the last three month of pregnancy and living in the same household as a smoker.
A series of univariate analysis were initially performed on each variable, to better describe and
examine the study population. As a result of the initial descriptive analysis, the variables of
interests were more critically defined and reorganized. The PNSS report this data by number of
weeks premature the birth occurred. To facilitate further analysis the investigator recoded the
variable to categorize the time of birth, as preterm (less than 37 weeks) or not preterm (37 weeks
or more). Age of mother was reported in the PNSS as mother’s birthdate. Using the birthdate
reported, the age of the mother was determined. Based on information in the literature and the
descriptive analysis the age of the mother was categorized into three categories; less than 24
years of age, 25 to 34 and 35+ years of age. The race of the mother variable is reported in the
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PNSS data by OMB codes. For the purpose of this study the race variable was recoded into three
categories; white, black and other races. The PNSS reports the smoking status of the mother
three months prior to pregnancy and the smoking status of the mother during the last three
months of pregnancy as a yes or no response. These variables were recoded (yes = 1 and no = 2)
so that further data analysis could be completed. Bivariate analysis was used to more critically
define the relationships between the variables. Due to the data representing an entire population,
mothers who used Ohio WIC services in 2012, it is not necessary to use differential statistics.
However, logistic regression was used to further analyze the relationships among the variable.
Results
Table 1 presents the social and demographic characteristics of the Ohio women who
utilized WIC services in 2012. The total number of women who used WIC services in 2012 was
64,573. The ages of the women ranged from 12 to 58 years old, with the largest proportion of
the population (54%) were women younger than 24 years old. Women who used WIC were 27%
white, 27% were black and 11% were of other races.
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Table 1. Social and Demographic Characteristics
Age
Pct.
N
≤24
54.0 34,878
25 to 34
39.7 25,631
35+
6.3
4,063
Total
100.0
Ethnicity
White
Black
Other Races
Total

62.4
26.7
10.9
100.0

40,307
17,227
7,039
64,573

Smoking Status during pregnancy
Never
Stopped
Smoked Throughout Pregnancy
Total
Missing Values

64.8
14.9
20.1
100.0
0.3

41,828
9,592
12,969
64,389
184

Live in the same household as a smoker
Yes
28.6 18,448
No
64.2 41,433
Missing Values
7.3 4,692
Total
100.0 64,573

Thirty-four percent of the women reported smoking three months prior to pregnancy, 20%
reported smoking during the last three months of pregnancy. When asked whether they lived in
a household with a person who smoked 29% of the women reported that they did.
Table 2 shows a relationship between age of the mother and smoking status during
pregnancy. Overall, one in 5 women smoked during pregnancy. Women, age 25-34 reported
this highest rate of smoking during pregnancy (21.6%). Sixteen percent of women under 24
years of age stopped smoking, as age increases the proportion of women who stopped smoking
during pregnancy declines.
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Table. 2 Mother’s Age by Smoking Status during Pregnancy
Smoking Status
Age
≤24
25 to 34
35+
Total

Never
Pct
64.4
64.6
71.7
65.0

N
22,415
16,512
2,900
41,827

Stopped
Pct
N
16.2
5,643
13.8
3,527
10.4
422
14.9
9,592

Smoker
Pct
N
19.4
6,734
21.6
5,512
17.9
723
20.1 12,969

Total
34,792
25,551
4,045
64,388

About one-third (30.8%) of pregnancy women lived with a smoker. Table 3 shows that
as age increases, the percent of women who live in a household with a smoker decreases.
Younger mother’s, those under age 24 years old, reported the highest frequency of living with a
smoker, 34%. The percentage of mother’s living in the same household as a smoker decreased to
28% for women ages of 25 and 34 and 23% of women over the age of 35.
Table. 3 Mother’s Age by Other Household Smoker
Household Smoker
Mother’s Age
≤24
25 to 34
35+
Total

Yes
Pct
34.1
27.5
23.3
30.8

No
N
11,058
6,529
861
18,448

Pct
65.9
72.5
76.7
69.2

Total
N
21,415
17,175
2,842
41,432

32,473
23,704
3,703
59,880

The third research question addresses the relationship between the mother living in a
household with a smoker and the mother’s smoking status during pregnancy.
Table 4 shows only 16% of mothers who never smoked live in a household with a person
who smokes. Forty-one percent of those who stopped smoking during pregnancy and 71% of
those who smoke live with someone who smokes. The relationship between living in a
household with a smoker increases as smoking status increases.
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Table. 4 Smoke Status of Mother during Pregnancy by Other Household
Smoker
Household Smoker
Mother Smoking
Yes
No
Total
Status
Pct
N
Pct
N
Never
15.6
5,982
84.4
32,475
38,457
Stopped
41.1
3,705
58.9
5,315
9,020
Smoker
71.1
8,689
28.9
3,533
12,222
Total
30.8 18,376
69.2
41,323
59,699
Table 5 shows that mothers who were over the age of 35 had the highest percentage,
13%, of low birth weight babies as compared to women younger than 35.
Table. 5 Mother’s Age by Infant Birth Weight
Birth Weight
Mother’s Age
≤24
25 to 34
35+
Total

Low
Pct
9.2
9.3
11.7
9.4

Normal
N
3,207
2,391
475
6,073

Pct
90.8
90.7
88.3
90.6

Total

N
31,668
23,238
3,585
58,491

34,875
25,629
4,060
64,564

The fourth and fifth research questions address the relationship between mother’s
smoking status during pregnancy and infant birth weight.
Table 6 shows that women who reported smoking throughout their entire pregnancy had
a higher percentage of low birth weight babies as compared to women who had never smoked or
who had stopped smoking once pregnant. Women who had never smoked or who had stopped
smoking had similar birth outcomes.
Table. 6 Smoking Status during Pregnancy by Infant Birth Weight
Birth Weight
Smoking Status

Low
Pct

Never
Stopped
Smoker
Total

8.3
8.7
13.5
9.4

Normal
N
3,467
832
1,750
6049

Pct
91.7
91.3
86.5
90.6

N
38,355
8,760
11,217
58,332

Total
41,822
9,592
12,967
64,381
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Logistic regression was used to further examine the relationships between variables.
Table 7. Logistic Regression
Odds
Ratio

95% CI

Mom Smoking Status during
Pregnancy
Never
Stopped
Smoker

1
1.047
1.702

(0.963, 1.139)
(1.581, 1.832)

Mom Age
≤24
25 to 34
35+

1
1.006
1.347

(1.210, 1.499)
(1.210, 1.499)

1
.988

(.923, 1.056)

Other Household Member is a Smoker
No
Yes

Controlling for the effects of age and living in a household with a smoker, women who
smoke throughout pregnancy are 70% more likely to have low birth weight babies than women
who have never smoked or stopped smoking once pregnant. The regression also shows while
controlling for the effects of mom’s smoking status during pregnancy and living in a household
with a smoker, women who are 35 years or older are 35% more likely to have a low birth weight
baby than women under 35 years of age. Finally, the regression shows that while controlling for
the effects of mom’s smoking status during pregnancy and mom’s age there is no difference in
risk of having a low birth weight baby between women who live in a household with a smoker
and women who do not.
Discussion
Overall, the study found that Ohio WIC participants who smoke during pregnancy are
70% more likely to have a baby that is low birth weight, controlling for the effects of age and
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whether or not they lived in the same household as a smoker. That means a large proportion of
low birth weight babies could be prevented. Often times these babies are born into vulnerable
situations that impact the smoking behaviors of the mothers and birth outcomes. Finding
successful ways to adapt current evidence-based interventions for smoking prevention/cessation
to target this population of pregnant women would reduce smoking rates during pregnancy and
would ultimately improve birth outcomes.
Smoking during Pregnancy
The first research questioned hypothesizes that those women less than 25 years old are
more likely to smoke during the last three months of pregnancy than women 25 years or older.
The results revealed that women between the ages of 25 and 34 have the highest proportion of
smokers compared to the other two age groups. These results are similar to the findings of other
studies (Lawrence et al., 2003; Ortendahl & Nasman, 2008; Woodby et al., 1999). However,
much of the previous research that has been done on this topic has focused on the comparison
between adolescent or teenage pregnant women and older pregnant women. There is not much
mention of other specific age groups and all women over the age of nineteen are usually
categorized together. Comparisons between adolescent or teenage and older women, does not
allow for a complete understanding of the relationship between age and smoking status. This
study shows that there are differences in smoking behaviors between each of the three age
groups. Understanding differences in smoking status by age group makes it is possible to apply
that information when developing age specific smoking cessation programs for pregnant women.
It was also found that as their age increases, the proportion of women who stop smoking
during pregnancy declines. This result indicates that a woman’s pervious smoking status has an
impact on their smoking status during the pregnancy. This finding further illustrates what
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pervious research has reported (Woodby et al., 1999). Compared to their younger counterparts,
older women who smoke have been doing so for a longer period of time. The longer a woman
has smoked prior to pregnancy, the more difficulty they have quitting once pregnant. This once
again supports the argument for age specific cessation interventions. The Transthoretical Model
and the stages of change could prove to be a beneficial foundation for such programs. Older
women who have smoked for longer periods of time are more likely to be in the precontemplation stage and find it very difficult to make the appropriate changes that lead to
quitting. A cessation program that is specific to pregnant women that are older and long term
smokers could focus on providing the necessary tools and support to help these women advance
through the stages of change and ultimately increase the quit rates among pregnant women.
The second research question focuses on the relationship between a woman’s age and
whether or not they live in a household as a smoker. The hypothesis is that women under 25
years old are more likely to live in a household with a current smoker than women 25 years or
older. The finding of this study supports the hypothesis. Women 24 years old or younger were
more likely to live in a household with a smoker than those who are 25 or older. The population
of women in this study are WIC participants, to qualify for the program they must have incomes
no greater than 185 percent of the federal poverty level ($28,604 for a family of two). It is not
uncommon for individuals with low incomes to make living arrangements and housing choices
based upon necessity with multiple people living together sharing the financial burden. This is
especially true for younger mothers who have not been able to become sufficiently financially
independent to live on their own. As a result these women live in households with friends and
family with no control over the smoking status of those with whom they live. Partnering with
current public housing initiatives and implementing social-based smoking cessation interventions
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that address all household members is one way the public health community improve the living
environment for women who are pregnant and mothers of young children.
The third research question examines the relationship between a woman’s smoking status
and living in a household with a smoker. The hypothesis is that, women who live in a household
with a smoker are more likely to smoke during pregnancy than those who do not. The results
showed that 71 percent of the women who live with a smoker reported smoking during
pregnancy. Buja et al. (2011) reported that a partner’s smoking status has a significant impact on
a women’s smoking status during pregnancy. However, the same impact was not found when
studying the relationship between women and the smoking status of their friends and other
relatives. The dataset used in this study does not have a variable that identifies the relationship
between the pregnant women and smokers in the household. As a result, it is not possible to
address the impact that specific personal relationships have on a woman’s smoking status.
Smoking and Low Birth Weight Outcomes
For the last two research questions, the study focuses on the relationship between the
mothers’ smoking status and birth outcomes. The fourth research question hypothesizes that
women who have smoked, but stop smoking once pregnant, are likely to have similar birth
outcomes to women who have never smoked. The findings of this study both confirm this
hypothesis and agree with the findings of previous research (Loukopoulou et al., 2011). The
results show that women who have smoked, but stop once pregnant, have a similar risk (8.7
percent) of having a low birth weight baby as a women who have never smoked (8.3 percent).
This result highlights the importance of smoking cessation in the very early stages of pregnancy.
Placing greater emphasis on the role and responsibility of prenatal care providers to recommend,
support and provide tools to facilitate smoking cessation for their patients.
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The final research question hypothesizes that women who smoke during pregnancy are
more likely to have a low birth weight baby than women who never smoked or who have
stopped smoking once pregnant. The results show that women who smoke throughout
pregnancy are at a much higher risk (13.5 percent) than both women who have never smoked
and those who have stopped (8.3 percent) to have a low birth weight baby. This result further
illustrates the harmful effects smoking can have on a pregnancy and highlights the need for the
development of effective cession programs targeted towards pregnant women.
In addition to bivariate analysis, multivariate analysis was used to examine birth
outcomes more critically. The logistic regression addresses the relationship between living in the
same household as a smoker and birth outcomes. Although the bivariate analysis shows that
living in the same household as a smoker can have an impact on the smoking behaviors of the
mother, multivariate analysis shows it does not have the same impact on birth out comes. The
logistic regression reveals that while controlling for the effects of age and smoking status women
who live in the same household as a smoker have a similar risk of having a low birth weight
baby than women who do not.
Logistic regression shows that while controlling for the effects of a mother’s smoking
status and whether or not the mother lives in the same household as a smoker, women over the
age of 35 have a higher risk (35%) of having a low birth weight baby than their younger
counterparts. These results show that older women already have a higher risk of having poorer
birth outcomes, regardless of their smoking status. Because of this, it is extremely important to
address the smoking behaviors of pregnant women over the age of 35, to ensure that the risk is
not increased by a preventable behavior.
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Limitations
This study had limitations. The population used in this study was low income mothers
who participated in the Ohio WIC program in 2012. Therefore, the results only reflect the
smoking behaviors and birth outcomes for that population and cannot be used to describe the
smoking behaviors and birth outcomes for the general population. The data on the mothers’
smoking behaviors before and during pregnancy were self-reported. Participants may have
responded in a way they felt was more socially desirable and did not reflect their true smoking
behaviors.
Public Health Implication
A woman’s smoking behavior during pregnancy can have a variety of negative health
effects on their baby and can be impacted by a number of different factors. The results of this
study build upon previous research that has been done on this topic and further highlights
maternal smoking as a major public health concern. Healthy People 2020 addresses the concern
with the objective to increase the number of smokers who quite during the first trimester of
pregnancy. Prenatal care providers and programs such as WIC are key components in the effort
to decrease smoking rates among pregnant women. The WIC program is in a unique position to
impact the lives of a large number of low income women. WIC is utilized by a population, that
research shows has higher rates of smoking than the general population. Promoting current
services and incorporating more intensive smoking cessation education and cessation programs
into the existing WIC services is one way to begin to effectively address this public health issue.
Using the WIC program as a reliable resource for smoking cessation has the potential to increase
the number of quite attempts among pregnant women that participate in the program. As a
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result, smoking rates among this population would decrease; improving the health of both
mothers and their babies.
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Appendix D – List of Tier 1 Core Public Health Competencies Met in CE
Domain #1: Analytic/Assessment
Identify the health status of populations and their related determinants of health and illness (e.g., factors contributing
to health promotion and disease prevention, the quality, availability and use of health services)
Describe the characteristics of a population-based health problem (e.g., equity, social determinants, environment)
Use variables that measure public health conditions
Use methods and instruments for collecting valid and reliable quantitative and qualitative data
Identify sources of public health data and information
Recognize the integrity and comparability of data
Identify gaps in data sources
Adhere to ethical principles in the collection, maintenance, use, and dissemination of data and information
Describe the public health applications of quantitative and qualitative data
Use information technology to collect, store, and retrieve data
Describe how data are used to address scientific, political, ethical, and social public health issues
Domain #2: Policy Development and Program Planning
Gather information relevant to specific public health policy issues
Describe how policy options can influence public health programs
Gather information that will inform policy decisions (e.g., health, fiscal, administrative, legal, ethical, social, political)
Domain #3: Communication
Communicate in writing and orally, in person, and through electronic means, with linguistic and cultural proficiency
Participate in the development of demographic, statistical, programmatic and scientific presentations
Domain #4: Cultural Competency
Incorporate strategies for interacting with persons from diverse backgrounds (e.g., cultural, socioeconomic,
educational, racial, gender, age, ethnic, sexual orientation, professional, religious affiliation, mental and physical
capabilities)
Recognize the role of cultural, social, and behavioral factors in the accessibility, availability, acceptability and delivery
of public health services
Domain #5: Community Dimensions of Practice
Recognize community linkages and relationships among multiple factors (or determinants) affecting health (e.g., The
Socio-Ecological Model)
Describe the role of governmental and non-governmental organizations in the delivery of community health services
Domain #6:Public Health Sciences
Describe the scientific evidence related to a public health issue, concern, or, intervention
Retrieve scientific evidence from a variety of text and electronic sources
Discuss the limitations of research findings (e.g., limitations of data sources, importance of observations and
interrelationships)
Domain #7: Financial Planning and Management
Report program performance
Domain #8: Leadership and Systems Thinking
Participate in mentoring and peer review or coaching opportunities

